Abstract: Low level of student's science process skills is due to the lack of use of experiments in learning. The study was conducted to produce learning materials which oriented to valid, practical, and effective learner autonomy; so that it is feasible to train student' science process skills. The research uses the ADDIE development model design including Analyze, Design, Develop, Implement, and Evaluate. The research subjects were 30 students of class X B TKJ in one of vocational high school at Banjarmasin. The research instrument used a validation sheet, observation sheet from the lesson plan, observation sheet of science process skills, and test the learning outcomes of students. Further data were analyzed descriptively qualitatively and quantitatively. The results showed: 1) learning materials which oriented to learner autonomy were valid because the lessons plan, teaching material, student worksheet, and learning outcomes test were in the valid category, 2) learning materials which oriented to learner autonomy including practical because the component of lessons plans with direct instruction, guide inquiry and cooperative learning type group investigation in very practical categories, 3) learning materials which oriented to learner autonomy is effective because the cognitive N-gain tests are 0.51 in the medium category; 4) observations of science process skills in good categories and the result of N-gain science process skills tests are 0.76 in the high category. It can be concluded that the learning materials which oriented to learner autonomy were feasible to practice science process skills vocational high school's students.
INTRODUCTION
Physics is a subject that can facilitate students in developing Science Process Skills or (SPS). SPS must be owned by students, especially in the implementation of the 2013 curriculum. SPS are the ability of students to carry out scientific methods to understand and develop science and discover knowledge using reason, thoughts and actions to achieve an expected learning outcome (Maradona, 2013; Toharudin, Hendrawati, & Rustaman, 2011) . SPS is also a performance that involves cognitive and sensory skills in solving problems through scientific investigative activities (Salam & Miriam, 2016) . This investigation activity is expected to be able to facilitate the active role of students to develop creativity and independence by the demands of the 2013 curriculum that requires a learning process that can give students the opportunity to develop student's inner potential.
Facts on the ground indicate that the physics experiments carried out at school are still very minimal. This fact was obtained from the observation of a pre-service teacher who practiced teaching in the schools. It was found that students' SPS in some schools was still very low. This was supported by the data from the preliminary study that has been conducted by the researcher; in the form of a written test to find out how far was the students' understanding of SPS. The subject of the preliminary study was Tenth Grade students in class B TKJ in one of vocational high school in Banjarmasin with 36 students, the result showed that a) 22.22% of students who are able to formulate hypotheses, b) 30.56% are able to identify variables, c) 5.56% are able to analyze the data and d) 13.89% are able to draw conclusions. This data is confirmed by the results of interviews with physics teachers in vocational high school, which is showed that the learning methods that have been used so far are lectures and discussions.
The effort to overcome the problem of SPS low students' is done by using strategies that can slowly train students' SPS with the strategy of giving autonomy to learning because learning by using this strategy must be directed first, through efforts to give autonomy to students slowly and gradually (Salam & Miriam, 2016) . This strategy is expected to be a solution to introduce SPS to students so that they are accustomed to processing skills. The strategy is to develop learner autonomy oriented learning materials.
Learner autonomy is a learning strategy that starts with the full role of the teacher then gradually shifts the role to the learner to be more active and independent. The step to change role is by applying the order usage of the learning model that starts with a teacherdominated role towards the learnerdominated role in learning model (Salam & Miriam, 2016) . The implementation of the learning model with the autonomy learner strategy has stages that start from the first model which is direct instruction, the second is guided inquiry, and the last is cooperative learning group investigation type. Improving teaching methods is another popular practice adopted by educationalists to facilitate learner autonomy (Dang, 2012) . Application with gradually increase the level and simultaneously shift the role of students from less active to more active, students have the right and ability to learn for themselves (Smith, 2008) . Learning autonomy sees learning as an active discovery process (Reinders, 2010) . Learner autonomy is an idea that states if students are involved in learning activities such as decision making, students will be more enthusiastic in participating in learning (Balcikanli, 2010) .
The application of physics modeling techniques in the setting of learner autonomy based learning effectively improves basic college student competencies (Salam & Arifuddin, 2018) . Learner autonomy oriented learning materials is a learning material that is effective in improving learning outcomes (Salam, Miriam, & Misbah, 2017) . Learner autonomy can attract students' interest and motivation in attending lectures (Salam, Prabowo, & Supardi, 2017) . Science process skills can be improved through learner autonomy (Salam & Miriam, 2016) . Learner autonomy can help to achieve high degrees of creativity and independence (Yan, 2012) . However, existing studies are carried out for college students, so researchers see the need to develop learner autonomy oriented learning materials for vocational high school students. Therefore, the purpose of this study is to develop learner autonomy oriented learning materials that are valid, practical, and effective so that they are feasible to train the science process skills of vocational high school students.
METHOD
The design of this study is Research and Development (R&D) using the ADDIE model (Analyze, Design, Development, Implementation, and Evaluation). In this model, sequential stages are used starting with identifying the objectives of learning, analyzing the material to be taught in class, analyzing the characteristics of students, designing learning materials, developing learning materials by the format and standards in applicable regulations, carrying out validations and simulations, then implementation and evaluation.
Products that have been developed in this research are in the form of lesson plans, learning materials, students worksheet, and learning outcomes test.
The research subjects are 30 tenth grade students of class B TKJ in one of vocational high school at Banjarmasin. The instruments of the data collection consist of the teaching material validation sheet instrument, the observation sheet of the lesson plan implementation and science process skills as well as the results of student learning outcomes tests.
The technique in collecting research data is done in three ways; through validation, observation, and tests. Validation results data are obtained through the results of the assessment of learning materials by three validators; two experts and one practitioner to determine the validity of teaching materials.
The results of the observations are obtained through observations by two observers on two characteristics of assessment; the feasibility of the lesson plans to describe the practicality and students' SPS to find out the achievement of the SPS. The test results are obtained through the scores of students to determine the effectiveness of teaching materials.
Validity is obtained through evaluating validators' assessment using the validation sheets that are filled in by the validators and then averaged. Whether teaching materials valid or not, it is obtained by comparing the validity scores produced with the criteria of validity (Widoyoko, 2016) . The practicality of teaching materials is found through observational data on the implementation of lesson plans carried out by observers using observation sheets for lesson plans. The assessment of the implementation of the lesson plan is obtained by comparing the scores obtained with the criteria for the implementation of the lesson plan (Widoyoko, 2016) . The effectiveness of teaching materials is measured through students cognitive learning outcomes tests who that consists of pretest and posttest, which then the effectiveness is calculated using the normalized gain equation (Hake, 1998) . Students' SPS achievements are measured through observers' observations and students' SPS tests. The skills that have been achieved are measured through observation using an SPS observation sheet. Assessment of the achievement of SPS students through observations was obtained from the results of comparing scores obtained with SPS assessment criteria according to Widoyoko (2016) and student achievement of SPS through tests is found through N-gain calculations.
RESULT AND DISCUSSION
Teaching materials are all the tools and materials that will be used by the teacher in conducting the learning process in the classroom (Gunada, Sahidu, & Sutrio, 2015) . Learning materials from the development results that used in learning activities must be feasible as measured from three aspects; validity, practicality, and effectiveness. Learning-autonomy-oriented learning materials developed to consist of four items, including; lesson plans, learning materials, student worksheets, and learning outcomes test, which will be used as learning tools in optical instrument material.
Four items in the learning materials were arranged into three meetings by applying three learning models, lesson plans, and student worksheets that arranged the model used. The first meeting of the lesson plan and student worksheets was prepared using the direct instruction model, the second meeting with the guided inquiry model and the last meeting with a cooperative learning model group investigation type.
The Validity of Learning Materials
The validity of learning materials measured using a validation sheet. The validation results are listed in Table 1 . The results of the development of the lesson plans in this study consisted of three lesson plans for three meetings with a time allocation (3×40 minutes) for one meeting which included: 1) lesson plan the first meeting regarding eye and glasses material using the direct instruction model, 2) the second meeting lesson plan concerning camera material and magnifying glass using the guided inquiry model, and 3) lesson plan at the third meeting on microscope and binocular material with a cooperative learning model group investigation type. The lesson plans developed refers to the 2013 curriculum format as well as the curriculum that has been applied to the class that was the target of the trial.
The results of the learning material validation indicate valid categorical of validity so that it is feasible to be used as a guideline for students. Quality learning material must meet the four elements of feasibility; the feasibility of content, presentation, language, and the feasibility of graphic (Muslich, 2010) . The results of the validation show that the learning material produced by the development has fulfilled the requirements of a student's book that can be said to be good and appropriate regarding the content, presentation, language, and graphics used by the education unit.
Learning material developed functions as a source of learning for students which are systematically arranged, and there are facts, principles, and procedures so that they can attract students' interest as part of one medium of learning when learning takes place. The learning materials of these optical instruments were made and developed into three meetings; the first meeting is optical instruments material concerning the eyes and glasses, the second meeting is on the subject of cameras and lights, and the third meeting material is on the subject of microscopes and binoculars. This learning material consists of components which include 1) the cover of the overall learning material, 2) concept maps, 3) basic competencies, 4) indicators, 5) learning objectives for each meeting, 6) keywords and material descriptions, 7) images that support the description of the material, 8) problem examples, 9) experimental activities, 10) summary at each meeting, 11) physics info, 12) glossary; and 12) bibliography.
The results of the student worksheet validation that has been developed show validity with valid categories. Thus, it can be tested by the teacher in the class. Student worksheet is a learning material that can accommodate or facilitate students in learning activities so that it becomes more directed (Rohaeti, Endang, & Padmaningrum, 2009), because the student worksheet that has been developed has a valid category so that the student worksheet can be used as a guideline for students in implementing learning with the 2013 curriculum.
The student worksheet is a sheet that contains instructions and tasks that are used as a guide for students in mastering the material to achieve the learning objectives which usually contains instructions and steps to complete a task. Student worksheet can be said as an extension of the teacher's hand in training students to work, whether practicing or solving questions.
The student worksheet results from the development consisted of three parts so that they could accommodate learning activities into three meetings. In the first student worksheet, it is used the direct instruction learning model, the student worksheet will be dominated by clues, considering that in the direct instruction model students still have to get a lot of help from the teacher. In the second student worksheet the guided inquiry learning model is used, the instructions were reduced as the teacher's role was reduced in class. This aims to make students train better of their SPS. The third student worksheet uses cooperative learning groups investigation type that only contains student worksheet technical instruction, such as information to write down the purpose of the experiment, tools, and materials, the formulation of hypotheses, identification of variables, experimental steps, observational data, and the results of data analysis and conclusions.
The results of learning outcomes test validation for each item are indicated as valid. Valid learning outcomes test is a learning outcomes Test that has been tested through validation, which includes aspects of general construction and language assessment (Osnal, Suhartoni, & Wahyudi, 2016) . In making learning outcomes test questions that have been developed, there is a question grid, in the question grid, there is an answer key. Each line (points) of the answer has its own score, and those scores will be added to the weight of a question by making a score on each line (points) the assessment will be more objective.
Learning outcomes test is an instrument that can measure the success of a learning process that is in the form of the level of understanding of students on learning that has been done and can also measure the effectiveness of learning material as a result of development (Anisah, Wati, & Mahardika, 2016) . Learning outcomes test results from the development consisted of seven items, six items about students' knowledge of optical equipment material that had C4 cognitive domains and one item about SPS questions which contained aspects that had been trained during the learning process. The developed learning outcomes test is tested on students during the pretest and posttest. The results of the pretest and posttest are used to calculate the N-gain so that it is useful to determine the effectiveness of the learning materials from the development and can find out how far the level of understanding achieved by the students.
The practicality of Learning Materials
The results of observations from the implementation of the Lesson Plans that have been developed can show in Table  2 . The results of the implementation of the lesson plans for the three meetings are presented in Table 2 , the first meeting using the direct instruction model of the whole phase was well implemented so that the average implementation of the first meeting lesson plan is highly practical, the second meeting using the guided model inquiry also the categorical average is highly practical and the results of the implementation of the lesson plan for the third meeting with the model of cooperative learning investigation group type is also in a highly practical category. Learning materials are said to be practical if they are practical and easy to administer (Widoyoko, 2016) . From the results of the average observation of lesson plans implementation for the three meetings it can be concluded that the lesson plans are very practical which means that the use of this autonomy learner-oriented Lesson Plans is easy to implement.
Learning Material Effectiveness
The results of effectiveness are obtained from the calculation of N-gain of students through learning outcomes test results of students. Table 3 shows that the acquisition of N-gain results of students is in the intermediate category, it can be interpreted that learning materials are effective to improve the cognitive abilities of students. Effectiveness can be obtained through the value of pre-test and post-test of students (Selvia, Arifuddin, & Mahardika, 2017) , but seen from the results of the average post-test scores, students have not been able to achieve the expected minimum completeness criteria, but if it seen from the pre-test value of the original students. Students obtained an average of 6.46 after being taught using learningautonomy oriented learning materials the ability of students significantly increase, it can be seen through the post-test average score of 54.62. This indicates that this product is effective or can provide results in increasing learning outcomes of students because the results of calculations and data analysis have met the minimum category of the feasibility of learning materials. This means that it can be concluded that the learning materials developed are quite effective and suitable to be used in the learning process. These results are in line with the other relevant researches (Salam, Miriam, & Misbah, 2017a; Tilfarlioglu, 2011) that learner autonomy makes a significant contribution to academic success.
Science Process Skills
In this study, training SPS is one of the main goals that must be achieved. SPS is a series of skills that include cognitive skills, social and intellectual skills of a student who can be trained by using student worksheet (Mahfuziannor, Suyidno, & An'nur, 2014) . The following are the results of SPS student achievement, which are reviewed through observations presented in Table  4 . The results of SPS achievement through written tests are presented in Table 5 . Table 4 shows the average gain for each aspect observed on average, it already has a very good category. Aspects of SPS are assessed through observations which included six aspects of observation, namely formulating hypotheses (M1), identifying variables (M2), trying or collecting experimental data (M3), analyzing experimental results (M4), drawing conclusions (M5), and being able to compile a trial procedure (M6). The SPS of students is categorized as very good, which is also supported by the results of the written SPS test presented in Table 5 . Table 5 presents data from the results of calculation of N-gain SPS test of students. The effectiveness of the results of the SPS test is categorized as high, and this result is in line with the results of SPS achievement which are assessed observationally in Table 4 , so it is known that SPS of students who were previously in insufficient category that was obtained through preliminary studies have significantly developed.
This means that students'SPS has increased after being taught by using learning materials with autonomy learner strategy which can be interpreted that autonomy learner-oriented learning materials are feasible to train students' SPS because the products of this development have been arranged in such a way to facilitate students not only developing cognitive abilities only but also training process skills. Learner autonomy based learning is rooted in constructivist learning that requires students to build their own knowledge through the learning activities they do (Miriam & Salam, 2016; . Learner autonomy developing a certain mindset that sees learning as an active process of discovery (Reinders, 2010) .
The essence of learner autonomybased learning is to optimize students' initial knowledge to process building new knowledge (Salam & Arifuddin, 2018) . These teaching materials are arranged by the strategies used through the use of learning models that begin with the teacher's role in full and then gradually decrease so that the responsibilities carried by the students will be more. This is what requires students to develop their science process skills independently because students are always taught to be responsible for the tasks given to them, then these results are also supported by research that has been done by (Salam, Miriam, & Misbah, 2017; Salam & Miriam, 2016) which states that autonomy learner-based learning can increase SPS.
CONCLUSION
The developed autonomy learneroriented learning materials that aimed to train students' science process skills are proved to be feasible because they have met the criteria of validity, practicality, and effectiveness. This is viewed from a) learning materials are valid because the validation results of learning materials are in the valid category, b) learning materials are practical because the implementation of the lesson plans is very practical, c) learning materials are effective because N-gain of cognitive learning outcomes in the intermediate category, and d) the achievement of SPS for students is effective because the results of SPS observations are in a very good category and the acquisition of Ngain in the high category.
Thus, teachers are recommended to apply learner autonomy oriented analysis of material learning to student's science process skills train. It is also recommended for other researchers to examine how the learner autonomy oriented physics learning material in training other skills and abilities of students. 
